The mantle beneath the world' s largest igneous province, the Cretaceous Ontong Java Plateau in the western Pacific, is accessible via xenoliths from late-stage "kimberlite-like" ultramafic magmas （alnöite） on the Solomon Island of Malaita. The xenoliths can be used to reconstruct the lithospheric stratigraphy （vertical distribution of rock types） beneath the plateau based on geothermobarometry.
I Introduction
It has been suggested that the Earth has evolved episodically over the past 4.6 Ga, possibly driven by sporadic releases of heat stored and generated in the Earth' s interior. The Cretaceous is considered to be the most recent period of intense mantle activity leading to increased heat transfers to the surface, as evidenced by the frequent formation of large igneous provinces （LIPs） . The most voluminous LIP in the world, the Ontong Java Plateau （OJP） in the western Pacific （Fig. 1） , was emplaced during this period （～122 Ma） . With an area of ～2×10 6 km 2 and a maximum crustal thickness of ＞ 30 km, the OJP is believed to have formed almost entirely within a few million years, indicating extremely high rates of magma effusion and volcanic gas emission. Thus, the nature, origin, and consequences of OJP magmatism have been among the most attractive targets of study for geoscientists because of widespread interest in linking the dynamics of the Earth' s interior with major global environmental impacts on the Earth' s surface （e.g., Coffin and Eldholm, 1994） . With the aim of identifying the cause of OJP magmatism, particularly for testing a widely accepted plume-head hypothesis or a more speculative superplume hypothesis explaining the tempo- of an ethnic conflict between the people of Guadalcanal and Malaita that had been ongoing since 1998. Despite the tense political situation and several incidents such as malaria fever and poison snakebite, a huge number and variety of xenoliths were successfully collected with help from the Solomon Islands Geological Survey （SIGS） and local people in Malaita. The collected xenoliths offer an opportunity to reconstruct the lithospheric stratigraphy （vertical distribution of rock types） beneath the OJP in great detail, which is analogous to a long-established investigation of continental lithosphere using kimberlite-borne xenoliths. Here, I summarize our important findings from studies of Malaitan xenoliths, and introduce their implications for the source and origin of OJP magmatism.
II Historical background of Malaitan xenoliths
The presence of pyrope garnets, ilmenites, and ultramafic nodules carried by rivers from the interior of Malaita and deposited locally in gravels and on beaches has been known since 1951 （Rickwood, 1957） . The presence of pyropes, which are loosely termed indicators of kimberlite （a host rock for diamonds） , was especially notable for an island that is dominated by unmetamorphosed limestone, pelagic sediments, and oceanic basalts （Fig. 2B and Fig. 3A） . Therefore, the source was investigated by SIGS and mining companies to evaluate diamond-bearing potential. The garnets were traced upstream from the east coast, and one volcanic center was discovered in 1962 at Babaru' u （Fig. 2C） , which was a tambu area with religious significance. Despite problems sampling in the area, the nature of the host was identified as an alnöite （melilite-bearing ultramafic lamprophyre, petrogenetically different from kimberlite; Fig 3C） by Allen and Deans （1965） from six samples taken by a SIGS geologist. In 1975, Peter H. Nixon, who was working at the University of Papua New Guinea, applied to SIGS to collect samples on Malaita. Although permission was not granted because of difficulties relating to access, he did visit as a tourist in September 1976 and flew back to Papua New Guinea with a rucksack full of alnöites and xenoliths hurriedly sampled at Babaru' u. Soon after, the British High Commissioner prohibited him from entering the Solomon Islands, however, the sample set was successfully examined by Nixon and coworkers （e.g., Nixon and Boyd, 1979） . The samples showed some affinities with kimberlite xenoliths in terms of the occurrences of deepseated garnet-bearing lherzolites and megacrysts, including clinopyroxene-ilmenite intergrowths （Fig. 3D） . On the other hand, geothermobarometric results revealed that the pressure and temperature （P-T） array defined by Malaita garnet lherzolites has a much higher gradient than those calculated for the kimberlite xenoliths and lies entirely within the graphite stability field, supporting the observed lack of diamonds （Fig. 4） . 
III Lithospheric stratigraphy
Based on observations of a large and comprehensive suite of more than 200 newly collected samples, we identified two important suites of rock type, which have rarely been described in previous studies: one is a diverse suite of garnet pyroxenites; the other is a group of spinel harzburgites with substantial chemical/mineralogical variations. Fig. 4 shows P-T estimates for the xenoliths based on Brey and Köhler （1990） thermobarometry. Both peridotites and pyroxenites were equilibrated over a wide range of P-T conditions （770-1340˚C, 1.6-3.6 GPa） corresponding to depths of 60-120 km, defining a geotherm typical of old oceanic lithosphere. As is broadly consistent with previous notions, the xenolith population represents virtually the entire section of the sub-plateau lithosphere, although our extensive dataset clearly manifests the uneven depth distribution of the xenolith lithology within the lithosphere. This is illustrated by the fact that both garnet peridotites and pyroxenites can be assigned to a shallower or deeper origin separated by a garnet-barren interval of ～15 km in thickness between 85 and 100 km. Interestingly, we recognised that almost all garnet-free peridotites that equilibrated in this temperature range （corresponding to depths of 85-100 km） are melt-depleted spinel harzburgites for which the spinel-garnet transition is shifted to a higher pressure. Therefore, it appears that the garnetbarren interval represents the intra-lithospheric depleted layer, which is overlain by a succession of more fertile mantle. According to theoretical considerations for the adiabatic melting of ascending asthenospheric material, the oceanic lithosphere is expected to form a vertically stratified column of meltdepleted residues, in which the extent of depletion increases from bottom to top. In this regard, the above lithological structure can be explained by the interpretation that the lower section beneath the depleted layer represents high-T melting residues from OJP magmatism, which accreted to the base of the pre-existing oceanic lithosphere （Fig. 5） . The available geochronological evidence supports this interpretation. Os ratios （Ishikawa et al., 2011） . Model age systematics of these rocks suggest the ancient origin of their protoliths （～1 Ga） , most likely from the same packet of recycled Proterozoic lithosphere （lower crust and uppermost mantle, respectively） . We, therefore, envisage that the OJP source contains substantial heterogeneity as represented by three different lithologies: depleted harzburgite, recycled eclogite/ pyroxenite, and fertile lherzolite typical of convective mantle. Varying degrees of adiabatic melting of this heterogeneous mantle might account for the extreme but systematic petrochemical variations observed in the deep lithosphere （Details are given in Ishikawa et al., 2004） .
IV Speculations on the ultimate origin of the OJP
The simplest model that can fully explain the reconstructed structure of sub-OJP lithosphere involves: （1） the Jurassic formation of oceanic lithosphere in a mid-oceanic ridge setting; （2） upwelling and melting of a hotter-than-normal mantle with heterogeneous composition; （3） impingement of the upwelling mantle to the base of pre-existing lithosphere; （4） ～122 Ma OJP emplacement led by the release and transport of voluminous melt thorough lithospheric conduits; （5） mechanical coupling of the residual mantle to the oceanic lithosphere; （6） migration and cooling of the lithosphere as an integral part of the Pacific Plate; （7） ～34 Ma eruption of alnöite magma entraining the xenoliths; and, （8） emergence of Malaita due to the collision of the OJP with the Solomon arc. Although the above model places important constraints on temperature and composition of the OJP source mantle, critical questions about why, where, and how such mantle starts to ascend remain unclear. I believe that a recycled Proterozoic component in the OJP source would provide an important key to exploring this issue. The geodynamic history of the Pacific region can be traced back to the birth of the Proto-Pacific ocean at 0.7-0.8 Ga as a consequence of the breakup of the Rodinia supercontinent, which existed since its amalgamation at 1.0-1.1 Ga （Fig. 6A） . Despite great uncertainty regarding Rodinia reconstruction, following the concepts of Wilson cycle or Plume tectonics （Maruyama, 1994） , one can speculate that the present-day Pacific mantle was once polluted by huge amounts of subducted material underneath the supercontinent Rodinia. Such materials might have been stored in the Pacific deep mantle and resurfaced as part of the upwelling plume mantle for some reason. Fig. 6B shows the present-day shear velocity heterogeneity at the core-mantle boundary （CMB） in the Pacific region revealed by seismic tomography. Because the observed slow velocity anomalies （red region） were thought to reflect higher temperatures, the existence of a largescale structure of buoyant upwelling was invoked in the Pacific region （frequently referred to as Pacific superplume） , with the assumption that material within the region is less dense. However, this simple view has been questioned by the finding of a regional anti-correlation between shear velocity and density （Ishii and Tromp, 1999） , suggesting that the large low-shear-velocity province （LLSVP） in the Pacific CMB actually represents a ～ 500-km-thick pile of compositionally distinct dense material with or without thermal anomalies （e.g., Garnero and McNamara, 2008） . It is, therefore, possible that the recycled Proterozoic component found in the Malaitan xenoliths was stored in the Pacific LLSVP. This argument necessitates: （1） the long-term stability of the Pacific LLSVP and （2） initiation of the OJP plume at CMB; both of which may be reasonable to expect because almost all LIPs of the past 200 Ma and major hotspots were generated at the margins of the Pacific and African LLSVPs （Burke and Torsvik, 2004; Torsvik et al., 2006） . This stimulates further research on Malaitan xenoliths to trace geochemical fingerprints of the lower mantle and core-mantle interaction.
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